
MAY, 1903. 

Month. 1897- 1902. 

January. ..... 0.79 
February .... 0.86 
March. ....... 0.89 
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1903. Difference. 
~ _ _ _ _ _ ~  

0.6R 0.11 
0. 71 0. 15 
0. 70 0. 19 
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1902. 

1903. 
January ........ 

~~ 

Average solar radiation at noon at Laueanne, S-land, in gram-enloria 
per equare centimeter per mini&. 

~~ 

0 0 

36.2 .............................. 
31.2 .............................. 
3s. 2 .............................. 
89.3 ............................. 

.................... 0.9% Ji. R 
~~~ ~ ~ -~ 

M. Dufour is inclined to attribute this deficiency to the pres- 
ence of large quantities of volcanic dust in the air as the re- 
sult of the eruptions of last year in the West Inclies. 

It is evident that tlie solar radiation of M. Dufour is the 
radiation from the sun, as received by us on the earth, after 
it has been diminished by the very appreciable losses due to 
absorption and other atmospheric influences. This insolation, 
as actually measured by physicists, is expressed in gritiu- 
calories per square centimeter per minute. It has regular 
diurnal and annual variations but  the abnormal variations are 
those that we are now considering. 

Observations of insolation were imde by nie for the United 
States Weather Bureau with an h ~ g s t r h i n  electrical coinpen- 
sation pyrheliometer, from November 10, 1902, to March %;, 

of about 2200 feet and a latitucle of alJOUt Y G O  36'. There are 
no previous observations a t  tliese points with which to coiupare 
results, but it mas noted at the time and was the occasion vf 
comment, that tlie measurements did not increase after Dr- 
cember as much as had been expected. The folloniiig are the 
monthly averages for the dates of observation, a t  iiooii, in 
gram-calories per centimeter per minute: 

1903, at  Asheville and Black Mountain, N. C., a t  an elev n t ' 1on 

not sufice for the observations made in this country when 
considered by themselves, bu t  i f  the insolation was deficient 
over most of the Northern Hemisphere, and continued to  
be deficient for a period of several months, then some more 
general explanation must be sought for. If volcanic dust is 
the cause, no doubt it will manifest itself in other ways, as, for 
instance, by causing brilliant aft,er glows following the usual 
sunset colors. Observations of insolation and of sunsets for 
t,he coming months should therefore have special interest for 
meteorologists. 

~ The following monthly means of insolation observed with the 
Bngstriim apparatus a t  Washiiigton, D. C., a t  noon on clear 
clays during April, May, and June, 1593, are added as this note 
goes to press: 

Solnr rcrtlicrtioii, i l l  grciiri-cnlorirs per nqiscrre cmfintefer per miiiicte. 

I--I 
1!1113. ~ I 

April _ .  . _  . _ .  . I 

____ 

HAILSTORMS IN PORT0 RICO. 
BJ bf1. lv. H . i L l  \ \ N I > E R ,  O h e ~ \ e i  \ ~ c n t h a T  Bllrr.au, dlnlral Alwil 70, 1903 

Hailstorms itre so rare in Porto Rico that the impression 
seems to be quite general even among Porto Ricans that they 
never occur. This is a mistake as wah recently demonstrated. 
The change of senson from winter to summer occurs about 
the middle of April :mil is, as a rule zery iuarked, being char- 
acterized by  uiiusnnlly n ariu, sultry clays, frequent thunder- 
storins, the setting in of the trades, ancl in a iueasure the Le- 
ginning of tlie so-called rainy season. This sew \vas no ex- 
ception unless i t  be in the unusud strength with which the 
trades have set in. The recortls show that from the 11th to 
the l i t l i  thunderstorms were quite geileral over the island. 
The only important. because unusual. feature of the season 
worthy of special iiieiitiou was the occurrence of a heavy pre- 
cipitation of hail on  the 12th instant in the vicinity of Caguas. 
Thinking a report of this iuiglit l ~ e  of interest, efiort has been 
macle to secure as full ani1 izccurate inforiuntiou relative thereto 
as poshible. Two intelligent gentlemen, one an American and 
the other R Porto Rican, who were eyewitnesses of the event 
have been interviewed, and their reports are fully reliable and 
confirin other information obtained froiii other sources. 

The forenoon of Sunclay, April 12, 1903, was warin ani1 sul- 
try, very faroralde for tlie clevelopiueiit of thunderstorrus. It 
appears that the storm now uncler consideration liacl its begin- 
ning about 2 1). iu. in the neighborhovcl of Agnas Buenas, 
moved eastward along and down the 1 alley of tht. Bairo River, 
acrnss the Loizn, and up the  alley of the Gurabo. The storm 
was accoiupanied by some lightning ant1 thuncler and very 
violent w i d s ,  rendered more violent ant1 destructive, no doubt, 
by the peculiar topogralhy along the storin's track. Some 
small huts were overturned and considerable claiuage done to 
the uncut tobacco along the valley of the Bairo River. 

Hail was first observed ttt ilguas Buenas where, as reported 
1)y RIr. Bowser, the fall mas light, lasting :tlwut ten or twelve 
minutes. but h r the r  down the river the fall wits so heavy that 
the river 1 ~ ~ 1  was b L  n-liite as snow," so thick were the hail- 
stones. The track of the storiii qqwars  to  have been just 
north of C'tlguns, although hail fell there for almit  fifteen inin- 
uten acscor&iig to Dr. Lngoviiio, who mas in tlie city a t  the 
time. The 1)recipitation of hail coutinuecl its far as Gurabo, 
but how niucli farther is not known. 

A s  to the tiize aiic1 form of the ldb tunes ,  there >are Heveral 
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Yesterday, about noon, there was a terrific storni along the Rio Loiza 
Valley, between Caguas and Carolina, during which hailstones fell thick 
and fast. The ground was fairly rnvererl by thein and the nat,ives were 
greatly excited over the event. There have been hailstorms before, but 
they are by nn nieans usual. The river Loiza rose five or six feet in the 
four hours it lasted. 

2 2  
6 ;  
E 2  ___ 

- 0.5 
2.4 

IS. 0 
s. 1 

20.8 
2.1 

...... 
30.9 
9.0 
M.6 
11.7 
23. Y 
17. 2 
16. 9 
8. 0 

- 1.3 
13. 1 
19. 1 
11.8 
16. 6 
6. 3 
6. 2 
1.0 
9.0 
9.7 

2 4 3  

1::; 
4.6 

10.9 
6.6 

23.0 

reports. At  Aguas Buenas they are said to have been small 
and spherical, melting very quickly after falling. Farther down 
the Bairo River, near where it is crossed by the military road, 
an eyewitness says: 

The stones were irregular; some being an inch or an inch and a quttrter 
long, some angular or pointed, some round. 

The same witness says he found hailstones sometime after 
the storm between the tobacco rows. Dr. Lngovifio says the 
stones a t  Caguas were disk like and melted very soon after 
reaching the ground. All speak of the manner in which the 
stones would rebound when first striking the ground. 

Some idea of the excitement caused by this phenomenon 
among the natives may be imagined when i t  is remembered 
that there were persons in Caguas over eighty years old who 
had never seen hailstones. The more Riinple minded de- 
clared that i t  rained pieces of salt which were " niucho frio." 
Some were seen nest clay on the streets exhibiting pieces of  
stone which they declared were thrown down froni the cloucls. 
Specimens of this "petrified hail ", to quote PoIr. Thomson, were 
sent to this office, not from Caguas, but from another town, with 
the statement that they had fallen from the clouds. 

The following is translated from La Demouracia of April 14, 
a paper pnblished a t  Caguas, Yorto Rico, and refers to the 
storm of April 12: 

Day before yesterday, between 1 anrl 2 in the afternoon, tlirre swrpt 
down upon this city a whirlwind, accompanied liy heavy raiu and wine 
thunder. Some hail fell, anrl we are inforinrtl that on ' .La 1 1 ~ s ~ "  (a  
small hill or mountain known locally as The Table), w1iic.h is in this pre- 
cinct, the country people saw traces o f  &now. 

A s  isseen, since the invasion (of the Ainericans) to  the preseut time, even 
our climate has undergone changeb, and we are prebentecl with meteoro- 
logical phenomena unknown aurl obsolete here. 

On the next day (Monday, April 13) there was another hail- 
storm along the valley of the Loiza River about the same hour 
of the day. The following extract from the San Juan News of 
April 14 is all the information obtainable relative to this storm, 
excepting that  Dr. Lngovifio said he saw hail fall in Caguas 
on Monday about 2 p. m. 

We are progressing. 
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STAGES OF THE MISSISSIPPI RIVER AT VICKSBURG. 
C ~ m l u i i u i t a t . 4  1,) Mr. W. h Rcl&n, tiam Iuiectrn, 8l:ltrtl  VI^ h h ~ r g ,  h i m ,  J u u e  

15, l!lW 

The following table of masinium and niiiiimum river s tages ,  
in feet, a t  Vialisburg, Miss., lig months, covers the years 1872 
to 1903, inclusive. The gage is that established and main- 
tained by the Engineer Corps, U. S. Army, and is in the south- 
ern part of the city. The readings are as made by U. 8. 
Weather Bureau river observers. The zero of the gage has 
never been changed. The highest 
river stage, 52.5 feet, occurred a t  1 p. m., April 16,1S97. The 
lowest river stage, -6.5 feet, occurred on November 13-14, 
1895. 

The danger line is 45 feet. 

M a x i m u m  a n d  ntininiimi river sfngea, in feet, crt Vic'cX.xbwg, Jfisa., f r o m  1572-190.?, ittcltcnive. 
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